
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



200 



equation, 



The required equation is found by eliminating I, m, n and B giving the 



x*+y*+z t x y z 1 ] 

a,* +b, *+<;,* a, b t c, (li^)* | 
a^+V+Ci, 2 a* 5 8 c, (l±f t )» \ =0- 
*i*+yi*+si* »i y» ^1 1 I 

«•* +*•*+*■* sCy's 8 1. J 



CALCULUS 



Gonduoted by J. M. 00LAW, Monterey. V». All contributions to this department should be sent to him- 



SOLUTIONS TO PROBLEMS. 



10 Proposed by BRIO DOOLTTTLE, Instructor in Mathematios, State University of Iowa- 
Prove or disprove the following theorem: If O be any circle, and AB any 
straight line either within or without the circumference, and if a perpendicular be 
dropped from O upon AB and prolonged backward to meet the circumference in P, 
then will the angle whose vertex lies at P and whose sides pass through A and B, cut 
a portion CPD from the circle which shall be greater than that cut by any other an- 
gle whose vertex lies on the circumference and whose sides pass through A and B. 

Solution by 6. B- M. ZEEB, Principal of High School, Staunton, Virginia. 

Let O be the centre of the given circle A, B the given points in the 
line ABC, OC the perpendicular from 
on ABC, P any point in the circumfer- 
ence of the circle, D the point where AP 
cuts the circumference,^ the point where 
PB cuts the circumference. 

Let (aj, ,y t ) be the coordinates of .P,and 
(a,J,)and(a,c) the coordinates of A, and B\ 
O the origin then x* +y s =r s is the equa- 
tion to the circle, also «, s +y, 2 =r s . 
Equation to PA is(a—x t )y+(y 1 —b)x= 
ay,-bx 1 ....(2). 
Equation to PB is (a—x l )y+(y 1 —c)x= 

ay j —ex, (3). 

Eliminating x between x* +y s — 

r* and (2) we <ret y* I ^--a.U&S.-ay,) .. r^-yj'-fls.-gy,)' 
t and (2) we get y + {a _ Xi)t + {b _ yi)t - ^.^.^j.^, 




y+ 



(a-x i )(bx- i -ay 1 ) Jb-y 1 )v / r"(b-y s )*+r i (a-x,) i -iii/;-ay 1 )* 



(a-xty + ib-y)* 



( - a . 1 )i+(J_y 1 )I 
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but r'ib-i/i)* +r t (a-Xi)*=a*r i +b*r* +r*-2r i (ax l +by 1 ) 

and (bx 1 -ay J ) i = — (ax,+by 1 ) s +a t r t +b t r 1 . 

(a-x,)(bx % -ay,) = ± (b-yi)(r t -(ue i -6y i ) 

■• ^{a-x^+ib-y,)* («-*,)* +(5-y,) 8 * 

2br t + (a i -b t —r t )y.— 2abx. , 

■'■ y— / -„ , ,-, — ^-hr. — andy=y,. 

* (a— «,) * + (b— y,) 8 * *' 



2ar 8 + (5 8 -a 8 -r 8 ) a; ,-2 a%, , 

(«_„,). + (5-y,) 8 and*-*,. 



„. ., , 2cr 8 + (c 8 — a*— r ! )y,— 2aca5, 
Similarly,!,- ^^^ -—^ andy=y,. 

2ar 8 4-(e* — a 8 — r*)#,— 2acy, , 

x= _5 — ^ — 2.' anda:=a;,. 

(a— »,)* + (<!— y,)* 

Let 4 COP* 9, *C0E=<1>, A COD=>p. 

Area PDKE=&re& triangle PDE+ area segment .CO! 

r 8 
Area = y [sin (cos # — cos <f>) + sin (cos #— cos ^) + sin # (cos $ 

— cos#)] + g- [(<(■'— 4)— sin (^— (*)]= - [sin cos f-— sin cos 0+sin <i cos 

—sin ^' cos 8+t(>— 0]=-o~ t s ' n (0— ^')+sin (^— 6)+ip— 0]=maximum. 

bin 0=— , cos 0= , sin <5= f - / yi — — — J 

r r r(a— *,) 8 +/'(c— y, )* ' 

„ _ 2ar«+(c»-<t*-y').r 1 -2g<;y 1 . , 2fo'4-(a 8 -5 8 -r 8 )y 1 - 2afo; i 
/•(«-«,) 8 + r(c-y ] ) 8 ,Smf " Ka-a^'-fr^-y,) 8 ' 

on« 4- 2ar 8 +(5 8 -a 8 -r 8 ) a;i -2^y 1 
08/ -- r(a-x,) 8 +r(i-y 1 ) 8 ' 

-r 8 r 2ar 8 y,+(S 8 — a 8 -r j )y,y,— 2a5y, 8 
Area- 2 j_ ^(a-as.J'+r^J-y,)* 

ggr^y, + (c* —a 8 -^r i )x, y l — 2acy r 8 2<y 8 .r l + (a 8 — c 8 — r 8 )^^,— 2ac.y, 8 
r 8 (a-aj,) 2 f^ta—y,)* r*(«i— *,) , +r*(c— y,) 8 



cos 



2ftr»ai 1 +(q t -&*-r»)a! t v 1 -2g feE l ». , j 2ar 8 + (6 8 -a t -7- 8 ); g ,-2afy 1 1 

+ r 2 (a-K 1 ) 2 + r 8 (*-y 1 ) 2 +C0S I r{a-x x y+r{b-y x )* I 

_, j 2ar* + (o 8 — a 8 —?-*)^— 2^, ) "1 
~ C0S 1 f(a-a» t )«+r(c-y,) s I J ' 

This reduces to 

a™ r * f 2(«-».Kvt-^ 2(a-a» 1 )(y l ^o) 

2 L(a-.- Bl ) , +(J-v,) ! («-*,) 8 +(o-y,)* 

-i i 2ar 8 + (^ 8 — a 8 — r 8 )r,— 2a5 y, ) 

j j 2ar 8 +c(c. 8 — a 8 — r 8 )^ — 2acy) ) ~| 
C08 ( r(a— .r,)»+r(c— y,) s U* 
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Differentrating this expression and also x^+y^^r* and eliminating 
dx u dy ly we get 

o/, _,, \ j a+i-xi-yt a+c-x x -y t j 

ll yi M [(«-».) , +(*-yi) , ] i [(«-^) 8 +(«-yi) 8 ] 8 f 

2b(r—a)x 1 — [b !! —(a-r s )]y l 

lr(a-x i ) i +r{b-y 1 ) i l[2br i + (a i -b s -r i )y l -2abx i ] 

, 2c(r—a)x i — [c* — (a—r) *]y t 

'[r(a-x { Y + r (c-yi)*][2cr* + (a*-c*-r*)y i -2acx 1 ] 
From this expression the values of x iy y t that give a maximum can be 
determined. 

11. Proposed by H. W. DRAUGHON, Clinton, Louisiana. 

A ribbon, 1 inch wide is wrapped spirally around a right prism, altitude 10 
ft., bases of n sides, radius of circumscribed circle, 1 ft., so as to cover the entire 
convex surface. (1) What is the length of the ribbon? (2) If the ribbon is unwound 
and kept tense, by a power acting on the lower end, and moving in the plane of the 
lower base, what will be the length of the curve described by the power? 
Solution by 0. B- M. ZERR, A. M., Prinoipal of High School, Staunton, Virginia. 

Let ABCD- ... be the projection of the base of the prism on the plane 
of the paper, its centre, A the radius of the circumscribed circle ^-BOA 

=— 

n ' 

yiABF= <iBCG=*&c.=— , AB=2r sin- where r= OA. 

■ n n 

(1.) . '. perimeter of base of prism —2rn sin — . 

n 

Now since the ribbon crosses each edgo at an inch apart, the length 

for one revolution =-\J4r i n ft sin 8 — h — — feet. 
\ n 144 

There are in all 120 revolutions, hence, 



length =120^4r s « 8 sin* j+ ~ = 10^576w ! sin 8 -+1. Since /■=!, 



whenn=6, £=10^(576x9 
+ ],)=72Q.07feet, and 
when n = infinity,?! sin 
n 
n 

.: 2=10/(576 * 8 +l)= 
754.05 feet. 

(2) Let m be the number 
of revolutions. Also let 
AFGHK. ... be the curve 
described. 

From A to F, AB=2r 

. it . 2ar 

sin - is the radius and — 
n n 

the central angle, from Fto 




